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The specific gravity of picric acid solidified from fusion is 1.64. A priming com-
position, such as a mixture of ammonium picrate and potassium nitrate, is necessary
to detonate the hard mass.
The manufacture of picric acid is carried out in the following way (Zeitschr. Schiess. Spreng-
stoffivesen^ 15, 1910).
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Phenol-sulphonic acid is first prepared, vC0H4^-SO3H/, which is then transformed into dinitro-
r         /OH "i
phenoksulphonic acid vQHo(NO2)o^$O3H,/. The latter decomposes on warming with nitric
acid according to the equation : —
/OH
C6H2(N02)/-S03H  +  HN03 = C6H2(NO2)3(OH) +   ll^SO*
12 parts by weight of phenol (M.P. 40° C.) are heated to ioo°-iO5° C. for eight hours with 48 parts
of sulphuric acid of sp. gr. 1.84, with constant stirring, in a vessel provided with a steam jacket.
The melt is drawn off into a transportable earthenware vessel in which, on cooling, it solidifies to a
butter-like mass. This is transferred by means of a scoop, in small portions at a time, to 90 parts
of nitric acid of sp. gr. 1.385 contained in a large earthenware vessel which stands in a water-bath,
stirring being continuous during the whole operation, and the temperature being kept below 20° C.
This causes the phenol-sulphonic acids to change into dinitro-phenol-sulphonic acid.
When all the sul phonic acid has been introduced, which for 100 kg. requires about twenty
hours, the water surrounding the nitrating vessel is slowly warmed, by leading in steam, so that the
temperature rises to 4O°-5O° C. within the first four hours, and the water is then heated to boiling
point. At So°-9O° C., large quantities of niirous fumes are evolved which are conducted through
earthenware pipes to absorption towers; the vigorous reaction having subsided, the water in the
heating bath is kept boiling for three to four hours longer, and the contents of the vessel are stirred
at intervals with a strong glass or porcelain rod. Heating is then discontinued, and the contents
of the vessel are allowed to cool to 3O°-35° C., when the picric acid appears almost entirely in the
crystalline- form. The waste acid is syphoned off, and several water washings are followed by
wringing in a centrifugal, which is lined with woollen cloth, and into which cold water is sprayed
until" the drainings contain traces only of H2Sp4. After wringing, the picric acid still contains
10-15 per cent, of water, and its further drying is effected by placing it on glass plates in a warm
air current or in a vacuum drying apparatus. To recrystallise (not usually necessary) dissolve moist
crystals in 10-12 times their weight of boiling water, filter through wool, and slowly cool.
The yield from loo parts of phenol, melting at 40° C., amounts to not more than 190 parts of
picric acid, of melting point 121 -122° C., while theory requires 243 parts. The diminution in yield
is to be attributed to oxidation due to the excess of nitric acid used. At the same time a consider-
able excess of nitric acid is necessary in order to avoid the production of lower nitro-derivatives of
phenol.
Picric acid can also be made by nitrating phenol with sodium nitrate and
sulphuric acid. [See German Patents, 51,321 (1889), and 67,074 (1891).]
The high melting point of picric acid is not its only disadvantage. It will have been noticed that
during manufacture all contact with metals is avoided. Some of the metallic picrates are extra-
ordinarily sensitive to shock, for instance those of lead and copper, and these salts are formed if the
acid comes in contact with metals (except tin) or their oxides. Under favourable circumstances their
detonation may take piace, and, simultaneously with it, that of all the picric acid surrounding them,
or in the immediate neighbourhood, hence the necessity for varnishing the interiors of shells, for
giving special protection to primers, and for taking the utmost precaution to prevent access of foreign
bodies. Picric acid will generate other acids from salts containing their radicles, and will decompose
nitric esters, and if used at all it should be used alone. The dust from it is poisonous, as also are
the fumes arising from the molten acid, and its dyeing effect upon the skin is well known. Ammonium
picrate and nitre, the constituents of Brugere's powder, are now used as a priming composition.
Solubility of Picric Acid.—100 parts water dissolve 0.626 at 5° C., 1.161 at 15° C., 1.225 at
20° C., 1.380 at 26° C., 3.89 at 77° C. H2SO4 diminishes its solubility. Easily soluble in alcohol
and ether ; benzol dissolves 8-10 per cent, at ordinary temperatures.
Trinitrotoluene has sprung into prominence as a substitute for picric acid,
chiefly owing to its freedom from acidic properties, its lower melting point,
and great stability. Of the various isomers the one having the structure

